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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Joerg ROSENBERG et al Examiner Jennifer Y. CHO 

Serial No.: 10/539,505 Group Art Unit No.: 1 621 

Filing Date: December 16, 2003 Confirmation No. : 4705 

For: 

FORMULATION COMPRISING FENOFIBRIC ACID, A PHYSIOLOGICALLY 
ACCEPTABLE SALT OR DERIVATIVE THEREOF 

DECLARATION UNDER 37 CF.R. SECTION 1.132 of GUENTER BLAICH 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir 

I, Guenter Blaich, hereby declare as follows: 

1. I received my Diploma and Ph.D in Biochemistry from University Tubingen in 1981 and 1984, 
respectively. I have been employed by Abbott GmbH & Co. KG ("Abbott GmbH"), Ludwigshafen, Germany, 
the assignee of the above-identified application, since 2001. Specifically, from September 2001 through April 
2003, 1 served as the Head of Toxicology. From May 2003 - August 2007, 1 served as Scientific Director, Global 
Preclinical Safety, first for Abbott Laboratories 1 ("Abbott"; from May 2003 - January 2006) and then for Abbott 
GmbH (from February 2006 - August 2007). Since August 2007, 1 have served as Director, Preclinical Safety 
and Scientific Director, Global Preclinical Safety for Abbott GmbH. 

In approximately June or July 2003, 1 became responsible for Abbott's fenofibric acid development 
program. 

My curriculum vitae is attached herewith as Exhibit A. 

Z Although I am not an inventor, I have read the above-identified application and Office 
Action mailed on September 17, 2007. 
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3. I have also read the article by Gurrieri, J. et al., Drug Rts. f 26(5) (1976) (hereinafter 
"Gurrieri' , ) > a copy of which is attached herewith as Exhibit B. Gurrieri describes the hypolipidemic drug, 
isopropyl-^'-^-chlorobenzoylJ^-phenoxylJ-propionate (LF 178 (fenofibrate)) and studies involving this drug 
and its major circulating metabolite, phenoxy-isobutryic acid (fenofibric acid), in rats. Specifically LF 178 and 
the sodium salt of phenoxy-isobutryic acid (LF 153) was administered to rats in doses ranging from 50-300 
mg/kg. As shown in Figure 2, LF 153 had significant side effects at doses exceeding 200 mg/kg. Moreover, 
Gurrieri provides no toxicokinetic data for LF 178 or LF 153. As far as I am aware and to the best of my 
knowledge, no one skilled in the art disputed the results of this article. 

4. In December 1997, Abbott and Foumier Pharma 2 ("Foumier") signed an agreement to 
develop, register, market, use and sell fenofibrate and metabolites thereof (including fenofibric acid). 

5. Although I was not present, I became aware that in April 2001, during a Foumier fenofibric 
acid development meeting, the Gurrieri article was discussed. According to notes sent to me from this 
meeting, the following comment was made, 'The dosage administered in the 1976 article far exceeded the 
amount normally used to reduce lipids in rats (50 mg/kg). Nevertheless, a further safety and pharmacology 
study will be needed to identify the safe dosages of FFA 3 in rats." 

6. In August and October 2001, toxicology and pharmacokinetic studies were performed by 
Foumier using micronized fenofibrate, fenofibric acid and salts of fenofibric acid. 

In one study, the gastric ulcerogenic effect and pharmacokinetics of micronized fenofibrate ("FEN 51 ) 
and fenofibric acid ("FA") were evaluated Specifically, male and female rats were orally administered a single 
dose of 100 mg/kg, 300 mg/kg or 1000 mg/kg of micronized fenofibrate or fenofibric acid The rats were 
placed on a water-only fast the day prior to the study. The pharmacokinetic data from the study is shown below 
in Table A 



Table A 



Test 


Dose (mg/kg) 


Cm ax (ng/mL) 


AUC (ng*h/mL) 


compound 




Males/Females 


Males/Females 


FEN 


100 


85.7/243 


1757/5752 




300 


195/391 


4875/10132 




1000 


310/417 


7528/12382 


FA 


100 


396/454 


5414/11135 




300 


579/688 


12382/22353 




1000 


903/1075 


29223/42646 



Abbott Laboratories is the parent company of Abbott GmbH. 

Foumier Pharma is based in France. In 2005, Solvay SA. purchased Foumier Pharma. 
FFA refers to fenofibric acid. 
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Administration of 1000 mg/kg of fenofibric acid to the rats was found to be lethal. With respect to 
toxicology, statistically significant ulcerogenic activity was found in rats administered 1000 mg/kg of fenofibric 
acid. The damage was located in the corpus of the stomach. At the lower doses of 100 and 300 mg/kg, no 
statistically significant ulcerogenic activity was observed. 

In a second study, the gastric ulcerogenic effect and pharmacokinetics of fenofibric acid ("FA"), the 
lysine salt of fenofibric acid ( f TA-Lysine") and the arginine salt of fenofibric acid ("FA-Arginine") were 
evaluated. Specifically, male and female rats were orally administered a single dose of 300 mg/kg or 1000 mg/kg 
of fenofibric acid, the lysine salt of fenofibric acid or the arginine salt of fenofibric acid following a 4-day 
observation period. The pharmacokinetic data from the study is shown below in Table B. 

Table B 



Test 


Dose (mg/kg) 


Cmax (jig/ raL) 


AUC (ng^h/mL) 


compound 




M ales / Fem ales 


Males/Females 


FA (Reference) 


1000 


767/951 


23896/46314 


FA-Lysine 


300 


517/761 


12327/26652 




1000 


869/1262 


25957/11351# 


FA-Arginine 


300 


487/695 


10601/23382 




1000 


865/1198 


16032/11544# 



# - Lethal dose with limited PK 



Administration of 1000 mg/kg of fenofibric acid and the lysine and arginine salts of fenofibric acid to 
the rats was found to be lethal. With respect to toxicology, statistically significant ulcerogenic effects were found 
in rats administered 300 mg/kg and 1000 mg/kg of the lysine and arginine salts of fenofibric acid Statistically 
significant gastric ulcerations were also found in rats administered 1000 mg/kg of fenofibric acid. 

In a third study, a two week gavage study was performed with female rats. In this study, a tube was 
inserted into the mouth of the rats who were orally administered 100 mg/kg, 300 mg/kg or 500 mg/kg of 
micronized fenofibrate or fenofibric acid for 14 consecutive days. The pharmacokinetic data from the study is 
shown below in Table C 

Table C 



Test 

compound 


Dose 
(mg/kg/day) 


Cmax (|ig/mL) 


AUC (ng»h/mL) 


FEN 


100 


NA 


5442 




300 


NA 


10632 




500 


NA 


13915 


FA 


100 


NA 


9386 




300 


NA 


14312 




500 


NA 


16678 



NA: Not available. 



3 



Statistically gastric ulcerations were found in rats administered 300 mg/kg and 500 mg/kg of fenofibric 

acid. 

7. During another Fournier fenofibric acid development meeting in December 2001, the above 
studies were discussed Although I was not present during this meeting, according to notes sent to me from the 
meeting, the following comment was made, "Studies shown the potential of ulcerogenicity with fenofibric acid at 
higher doses (1000 mg/kg) which may be due both to a local effect, but also to a higher systemic exposition." 

8. In January 2002, another Fournier fenofibric acid development meeting was held Although I 
was not present during this meeting, according to the notes sent to me from the meeting, a comment was made 
that a formal dose ranging study was required to understand the gastrointestinal side effects associated with 
fenofibric acid My understanding is that at the time of this meeting it was believed that there was a problem with 
fenofibric acid in terms of side effects and that formulation work was necessary. 

9. In January 2002, Abbott retained Hugh E. Black & Associates, Inc. ("Hugh Blacky to review 
the data that Fournier had generated regarding fenofibric acid to advise as to a possible developmental pathway 
for fenofibric acid. 

10. In September 2002, a meeting was held at Abbott to review the recommendations of Hugh 
Black. Hugh Black recommended that Abbott conduct a 90 day toxicity study with fenofibric acid 

It. As mentioned previously herein, in approximately June or July 2003, 1 became responsible for 
Abbott's fenofibric add development program. At that time, my understanding was that the gastrointestinal side 
effects associated with fenofibric acid were still an issue, and that Abbott needed to conduct studies to examine 
and understand the nature of these side effects. 

From November 2003 through March 2005, five (5) studies were performed by Abbott to examine the 
gastrointestinal side effects associated with fenofibric acid and salts of fenofibric acid In these studies, the gastric 
ulcerogenic effect and pharmacokinetics of microni2ed fenofibrate ("FEN"), fenofibric acid ("FA") and the 
calcium and choline salts of fenofibric acid were evaluated The first study was a 5-week palatability study. In this 
study, the rats were administered Rodent Chow, 100 mg/kg/day or 300 mg/kg/day of micronized fenofibrate. 
The second study was a 5-week palatability study. In this study, the rats were administered Rodent Chow, 10 
mg/kg/day, 30 mg/kg/day, 75 mg/kg/day or 150 mg/kg/day of fenofibric acid The third study was a 2-week 
gavage study. In this study, the rats were administered Rodent Chow, 30 mg/kg/day, 100 mg/kg/day or 300 
mg/kg/day of the calcium salt of fenofibric acid ("FA-Calcium ,? ). The fourth study was a 2-week gavage study. 
In this study, the rats were adrninistered Rodent Chow, 30 mg/kg/day, 100 mg/kg/day or 300 mg/kg/day of the 
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choline salt of fenofibric acid ("FA-Choline"). The fifth study was a 3-month gavage study. In this study, the rats 
were administered Rodent Chow, 10 mg/kg/day, 30 mg/kg/day or 100 mg/kg/day of the FA-Choline. The 
pharmacokinetic data for the highest doses of fibrofibrate, fenofibric acid or the calcium and choline salts of 
fenofibric acid is provided below in Table D. 



Table D 



Test 

compound 


Study Type 


Dose 
(mg/kg/day) 


Cm ax (|ig/mL) 
Male s / Fern ales 


AUC (ng#h/mL) 
Males/ Females 


' FEN 


5-week palatability 


300 


677/842 


15274/19333 


FA 


5-week palatability 


150 


611/787 


14423/20237 


FA-Calcium 


2- week gavage 


300 


682/650 


14171/13452 . 


FA-Choline 


2-week gavage 


300 


702/747 


12148/15305 


FA-Choline 


3-Month gavage 


100 


609/679 


12021/12194 



In each of the above studies, no gastric ulcerations were detected at any dose 



12. The Gurrieri article and the Fournier study involving the lysine and arginine salts of 
fenofibric acid describe gastric ulcerations in rats administered fenofibric acid and salts of fenofibric acid at 
doses of 300 mg/kg/day and higher. The first and second studies conducted by Abbott (See, Paragraph 1 1) 
were designed to match the exposure levels (namely, AUC) seen in the two week gavage study performed by 
Fournier the results of which ate shown above in Table C (See, Paragraph 6). In these two studies, the exposure 
levels exceeded the anticipated AUCs (based on the Fournier study) but nonetheless, the rats did not show any 
evidence of gastric ulcerations. The 2- week gavage studies performed by Abbott using the calcium and choline 
salts of fenofibric acid produced plasma exposure levels between 12143 and 15305 ug»h/mL, but in none of 
these studies were any gastric ulcerations in the rats observed. Finally, a 3 month rat study was conducted 
using lower dosages of the choline salt of fenofibric acid 4 . In this study, plasma exposure levels between 
12021 and 12194 ug«h/mL resulted, but no gastric ulcerations in the rats were observed Thus, despite 
plasma exposure levels up to 20237 ug«h/mL and Cmax levels up to 787 |4g/mL, no gastric ulcerations were 
observed in the Abbott studies involving fenofibric acid or the calcium and choline salt of fenofibric acid. 
The reason for the different outcome between the Abbott studies and the studies conducted by Fournier is 
unknown and was very surprising. 

13. This declaration summarizes my views regarding the above topics. It is not intended to be 
comprehensive. As such, I reserve the right to modify or supplement the statements made herein. 



The lower dosages of the choline salt of fenofibric acid were used in this study because of other types of 
toxicity, namely, skeletal muscle and myofiber degeneration and decreased body weight gain. 
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14. I believe that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are true; and further that these statements are made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Tide 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the patent application in the United States of America or any patent issuing thereon. 

Date Guenter Blaich 
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APPENDIX A 

CURRICULUM VITAE: Guenter Blaich 



Office 



Nationality 
Linguistic proficiency 

Education 

1973 

1973- 1975 
1975- 1980 



1981 - 1984 



July 84 - June 85. 



1985- 1989 



Abbott GmbH & Co. KG 
Knollstrasse 

67061 Ludwigshafen/Germany 

Phone: +49 (0)621 589 2702 

Fax: +49 (0)621 589 1185 

Email: guenter.blaich@abbott.com 

German 

English fluent 

French good knowledge 

University Entrance Qualification (Abitur) 
Military Service 

1975 - 1980, Biochemistry, University Tubingen 
1981: Diploma in Biochemistry (Diplom-Biochemiker) 
"In vitro-protein binding of paracetamol metabolites in the 
mouse liver" (lab group Prof. Dr. A. Wendel, Institut of 
Physiological Chemistry, University Tubingen) 
February 1984: Ph.D., biochemistry (Dr. rer. nat.); 
Ph.D. dissertation "Effect of phosphate and ruthenium red 
on calcium in rat liver mitochondria" (lab group Prof. Dr. E. 
Pfaff, Institut of Toxicology (Director: Prof. Dr. H. Remmer), 
University Tubingen) 

Scholarship "Studienstiftung des Deutschen Volkes" 
Post doc, Institut of Working and Social Welfare, University 
Tubingen (Director: Prof. Dr. F. W. Schmahl); research 
area "Endotoxin shock in rabbits" 
Post doc, Institut of Toxicology (Director: Prof. Dr. D. 
Henschler), University Wurzburg; Project "Metabolic 
activation of estrogens and its relevance for the 
carcinogenic effect of these compounds" (lab group Prof. 
Dr. M. Metzler) 



Pharmaceutical industry 



Jan 89, Knoll AG, Department of Drug Toxicology 



C.V. Guenter Blaich 
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1989-1996 
1997 -Mar 2000 



Jan - Mar 2000 • 

From Apr 2000 • 

From Sep 2001 - April 2003 • 

May 2003 - January 2006 • 

February 2006 - August 2007 • 

August 2007 - present • 



Head of Rodent Toxicology group, study director and 
monitor of studies at CROs (rodents and monkeys) 
Head of the new Cellular Toxicology lab, establishment 
of in vitro methods from all relevant animal species for 
liver enzyme induction (phase I and II) and oxidative 
stress 

Project team member of toxicology for various projects 
Study monitor for studies at CROs in the field of 
Genetic and Reproductive Toxicology 
Head of Cellular and Molecular Toxicology group, 
expansion of methodology (thyroid homoostasis) 
Project team member of toxicology for various projects 
Research project team member of toxicology for 
various research projects 

Preclinical project leader, reporting to Global Head of 

Pharmaceutical Center, BASF Pharma 

Head of Experimental Toxicology/Pathology, reporting 

to Global Head of Toxicology, BASF Pharma 

Head of Preclinical Safety Subteam 

Research project team member of toxicology for 

various research projects 

Head of Toxicology, Abbott GmbH & Co. KG, 

Ludwigshafen; reporting to Global Head Toxicology, 

Abbott Laboratories, AP, IL 

Scientific Director, Global Preclinical Safety; Abbott 

Laboratories, Abbott Park, IL 

Scientific Director, Global Preclinical Safety; Abbott 

GmbH & Co. KG, Ludwigshafen/Germany 

Director, Preclinical Safety and Scientific Director, 

Global Preclinical Safety; Abbott GmbH & Co. KG, 

Ludwigshafen/Germany 



Further educations 

CV. Guenter Blaich 



16 Mar 1993: Certified toxicologist of the German 
Society of Pharmacology and Toxicology (DGPT) 
September 1999: Certified toxicologist/EUROTOX 
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Societies memberships 



Deutsche Gesellschaft fur experimentelle und klinische 
Pharmakologie und Toxikologie (DGPT) 
Gesellschaft fur Umwelt-Mutagenese (GUM) 
Society of Toxicology (SOT) 
Drug Information Association (DIA) 



Publications 



See listing appendix I 



Posters/lectures 



See listing appendix II 



APPENDIX I: 
Publications 

1 Krell H, Tafler M t Blaich G and Pfaff E (1984) 

On the state of calcium ions in isolated rat liver mitochondria. I. Ion fluxes and volume changes upon 
calcium uptake under various conditions. 
Hoppe-Seyler' s Z Physiol Chem 365, 59-71 

2 Blaich G, Krell H, Tafler M and Pfaff E (1984) 

On the state of calcium ions in isolated rat liver mitochondria. II. Effects of phosphate and pH on calcium- 
induced release. 

Hoppe-Seyler* s Z Physiol Chem 365, 73 - 82 

3 Blaich G, Krell Hand Pfaff E (1984) 

On the state of calcium ions in isolated rat liver mitochondria. III. Diversity of ruthenium red action on 
different calcium pools. 

Hoppe-Seyler* s Z Physiol Chem 365, 763 - 771 

4 Blaich G, Krell H and Pfaff E (1985) 

On the state of calcium ions in isolated rat liver mitochondria. IV. On the prevention of phosphate-induced 
mitochondrial destruction by ruthenium red-insensitive calcium release. 
Biol Chem Hoppe-Seyler 366, 515-519 

5 Blaich G, Krell H and Pfaff E (1 986) 

On the state of calcium ions in isolated rat liver mitochondria. V. Development of a rapidly dischargeable 
pool of mitochondrial calcium during calcium-induced transition. 
Biol Chem Hoppe-Seyler 367, 1 153 - 1158 

6 Bauer B, Blaich G, Metzler B and Schmahl F W (1986) 

Reference values for free amino acids and other biochemical constituents in serum of male rabbits. 
J Clin Chem Clin Biochem 24, 861 - 862 

7 Blaich G, Pfaff E and Metzler M (1987) 
Metabolism of diethylstilbestrol in hamster hepatocytes. 
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Biochem Pharmacol 36, 3135 - 3140 

8 Blaich G, GSttlicher M, Cikryt P and Metzler M (1987) 

Effect of 7,8-benzoflavone pretreatment on diethylstilbestrol metabolism, drug-metabolizing enzymes and 
the aromatic hydrocarbon (Ah) receptor in male hamster liver 
Eur J Drug Meta Pharmacokin 12, 259 - 262 

9 Krell H, Blaich G, Fromm H and Pfaff E (1988) 

Role of a rapidly dischargeable pool of calcium in the transition of isolated mitochondria. In "Cellular 
calcium and phosphate transport in health and disease" 
(AlanRLiss Inc), 171 -176 

10 Blaich G and Metzler M (1988) 

The effects of pretreatment with 7,8-benzoflavone on drug-metabolizing enzymes and diethylstilbestrol 
metabolism in male hamster liver microsomal preparations. 
Xenobiotica 18, 199 - 206 

11 Blaich G and Metzler M (1988) 

Effect of pretreatment with 7,8-benzoflavone and diethylstilbestrol on the hepatic metabolism of 
diethylstibestrol in the male Syrian golden hamster in vivo. 
Biochem Pharmacol 37, 3565 - 3570 

12 Blaich G, Gottlicher M, Cikryt P and Metzler M (1988) 

Induction of P450 isoenzyme activities in Syrian golden hamster liver compared to rat liver as probed by 
the rate of 7-alkoxyresorufin-O-dealkylation. 
Chem-biol Interaction 67, 129 - 138 

1 3 Blaich G and Metzler M (1 988) 

Effect of pretreatment of male Syrian golden hamsters with 7,8-benzoflavone and with diethylstilbestrol on 
P450 isoenzyme activities and on microsomal diethylstilbestrol metabolism 
J Steroid Biochem 31, 971 - 978 

14 Metzler M, Tritscher A and Blaich G (1989) 

Steroid-related liver tumors: Experimental induction and modulation. In: Liver cell carcinoma (P Bannasch, 
D Keppler and G Weber, Eds), Falk-Symposium 51 , Kluwer Academic Publishers, Dordrecht, The 
Netherlands, pp 217 - 226 

1 5 Blaich G and Metzler M (1 989) 

Possible role of metabolic activation of 7,8-benzoflavone in the formation of hamster hepatic tumors 
following treatment with 7,8-benzoflavone and diethylstibestrol. In: "Cytochrome P-450: Biochemistry and 
biophysics (ed. by I Schuster), Taylor and Francis, pp 771 - 774 

16 Blaich G and Metzler M (1989) 

Metabolic activation of diethylstibestrol and 7,8-benzoflavone in hamster hepatocytes. In: "Biological 
monitoring of exposure and the response at the subcellular level of toxic substances". Arch Toxicol, Suppl 
13, 203-205 

1 7 Blaich G, Gbttlicher M, Cikryt P and Metzler M (1 990) 

Effects of various inducers on diethylstibestrol metabolism, drug-metabolizing enzyme activities and the 
aromatic hydrocarbon (ah) receptor in male Syrian golden hamster liver. 
J Steroid Biochem 35, 201 - 204 

18 Blaich G, Raabe H and Metzler M (1990) 

Modification of 7,8-benzoflavone metabolism in hamster liver and kidney microsomes by hepatic inducing 
treatments. 
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Carcinogenesis 1 1 , 95 - 1 01 

1 9 Metzler M, Blaich G and Tritscher AM (1 990) 

Role of metabolic activation in the carcinogenicity of estrogens: Studies in an animal liver tumor model. 
Environmental Health Perspectives 88, 117 - 121 

20 Degen G, Blaich G and Metzler M (1990) 

Multiple pathways for the oxidative metabolism of estrogens in Syrian hamster and rabbitt kidney. 
J Biochem Toxicol 5, 91 - 98 

21 Blaich G, Janssen B, Roth G and Salfeld J (2007) 

Overview: Differentiating Issues in the Development of Macromolecules compared with small Molecules. 
In: Handbook of Pharmaceutical Biotechnology, edited by Shayne Cox Gad, 2007 John Wiley & Sons, Inc. 
Chapter 1.3, 89-121 



APPENDIX II: 

Abstracts (poster presentations/lectures) 

1 Wendel A, Reiter R, Hricko HM, Feuerstein S and Blaich G (1982) 
Modulation of drug metabolism by dietary selenium in the mouse 

12 th Linderstrom-Lang Conference on Selenium, Iceland, June 26 - 28 

2 Blaich G and Wendel A (1983) 

Hepatotoxicity and covalent binding of paracetamol in Selenium-deficient mice. 
Erwin-Riesch-Symposium, Tubingen, April 20 - 22 

3 Krell H, Blaich G and Pfaff E (1984) 

On the nature of ruthenium red-prevented destructive calcium release from isolated rat liver mitochondria. 
Intracellular Ca regulation, Satellite Symposium to the 9 th International Congress of Pharmacology, 
Ulm/Neu-Ulm, August 6 - 8 

4 Blaich G, Krell H and Pfaff E (1 984) 

Ruthenium red-insensitive calcium efflux from rat liver mitochondria results from two distinct processses. 
Intracellular Ca regulation, Satellite Symposium to the 9 th International Congress of Pharmacojogy, 
Ulm/Neu-Ulm, August 6 - 8 

5 Blaich G and Metzler M (1987) 

Pretreatment with 7,8-benzoflavone affects drug-metabolizing enzymes and diethylstilbestrol metabolism 
in male hamster liver microsomes. 

28. Fruhjahrstagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Mainz, March 10-13 

6 Blaich G, Gottlicher M, Cikryt P and Metzler M (1987) 

Effect of 7,8-benzoflavone pretreatment on diethylstibestrol metabolism, drug-metabolizing enzymes and 
the aromatic hydrocarbon (Ah) receptor in the male hamster. 

ISSX 2 nd European Meeting on foreign compound metabolism, Frankfurt/Main, March 29 - April 3 

7 Blaich G and Metzler M (1987) 

Metabolism of diethylstilbestrol in hamster hepatocytes. 

IX meeting of the European Association for Cancer Research, Helsinki/Finland, May 31- June 3 

8 Blaich G and Cikryt P (1987) 
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Effects of various inducers on hepatic estrogen metabolism, drug metabolizing enzymes and the aromatic 
hydrocarbon receptor. 

2 nd Turku Symposium on environmental estrogens, Turku/Finland, June 9 

9 Blaich G and Metzler M (1 987) 

Modulation of enzyme activities and diethylstilbestrol metabolism in the hamster liver. 

2 nd Biennal Gordon Research Conference on Hormonal Carcinogenesis, New Hampton/New Hamshire, 

USA, August 2 - 7 

10 Blaich G (1998) 

Modulation of enzyme activities and diethylstilbestrol metabolism in the hamster liver. 

29. Fruhjahrstagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Mainz, March 8-11 

1 1 Blaich G and Metzler M (1 988) 

Role of metabolic activation of diethylstilbestrol and 7,8-benzoflavone in the formation of hamster hepatic 
tumors. 

6 th International Congress on biochemistry and biophysics of cytochrome P-450, Vienna, July 3-8 

1 2 Metzler M, Tritscher AM and Blaich G (1 988) 

Steroid-related liver tumours: experimental induction and modulation. 
Falk-Symposium on liver cell carcinoma, Freiburg, June 5-8 

1 3 Blaich G and Metzler M (1 988) 

Metabolic activation of diethylstilbestrol and 7,8-benzoflavone in hamster hepatoctyes. 

The 29 th Congress of the European Society of Toxicology and the 3 rd Congress of the Federation of the 

European Societies of Toxicology, Munchen, September 4 - 7 

14 Blaich G and Metzler M (1988) 

Modulation of 7,8-benzoflavone metabolism and enzyme activities in the male hamster liver. 
Herbsttagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Hamburg, September 19 - 
22 

15 Blaich G and Metzler M (1988) 

7,8-benzoflavone acts as a 3-methylcholanthrene-like inducer in the Syrian hamster liver model. 
11 th European workshop on drug metabolism, Konstanz, September 11-16 

16 Blaich G, Tritscher AM and Metzler M (1989) 

Modification of 7,8-benzoflavone metabolism in hamster liver and kidney microsomes by hepatic tumor 
inducing treatments. 

30. Fruhjahrstagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Mainz, March 14-17 

17 Degen G, Blaich G and Metzler M (1989) 

Multiple pathways for the oxidative metabolism of estrogens in Syrian hamster kidney. 
5 th SEK Symposium, Heidelberg, April 10-12 

1 8 Blaich G, Tritscher AM and Metzler M (1 989) 

Modification of 7,8-benzoflavone metabolism in hamster hepatic but not renal microsomes by liver tumor 
inducing agents. 

International Conference on Environmental Mutagens, Cleveland/USA, July 10-15 

19 Krell H, Feger R, Blaich G and Metzler M (1989) 

Diethylstilbestrol (DES)-induced changes in bile secretion and DES kinetics in isolated perfused hamster 
liver. 

1 . Wintertagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Hannover, November 22 
-24 

• 
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20 Biaich G, Wilke U and Metzler M (1 989) 

Mechanisms of hepatocarcinogenesis in male Syrian golden hamsters induced by combined treatment 
with estrogen and 7,8-benzoflavone. 

Symposium "Mechanisms of tissue specific toxicity", Wurzburg, November 19-22 

21 Krell H, Feger R, Biaich, G and Metzler M (1989) 

Diethylstilbestrol-induced changes in bile secretion and DES kinetics in isolated perfused hamster liver. 
Symposium "Mechanisms of tissue specific toxicity", Wurzburg, November 19-22 

22 Schuler J, Biaich G and Metzler M (1 992) 

Modification of 7,8-benzoflavone metabolism in hamster liver microsomes and in vitro DNA-binding by 
hepatic tumor inducing treatments. 
SOT-Meeting, Seattle/USA, February 23-27 

23 Schuler J, Biaich G and Metzler M (1993) 

Metabolism of a-naphthoflavone in hamster liver microsomes in vitro: effect of inducers and identification 
of new hydroxylation products. 

5 th North American ISSX Meeting, Tuscin, Arizona/USA, October 17-21 

24 Biaich G, Marsch G and Kling M (1 996) 

Effect of model inducers on various P450 enzyme activities in the liver of the female dog. 

37. Fruhjahrstagung der Deutschen Gesellschaft fur Pharmakologie und Toxikologie, Mainz, March 12-14 

25 Halm S and Biaich G (1997) 

Progressive toxic tubular nephrosis induced by a cytostatic agent. 
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From Centre de Recherches, Laboratoires Fournier-Dijon, Chenove (France) 
Anfflipidemic Drugs 

By J. Gurrieri, M. Le Lous, F, J. Renson, C. Tourne, H. VoegeUn, B. Majoie, and E. WUlfert 



Summary; Pharmacological investigations have been carried 
out on a new. p-chlorobenzoyl substituted phenoxy-isobu- 
tyric acid derivate with potent antilipidemic activity, iso- 

propyl : [4*-(p-chhrobenzoyl)-2-phenoxy-2-methyl}propionatc 
(IF 178; procetofene; Lipanthyl*). 

The compound depressed total lipids and total cholesterol 
significantly in the normal rat from IS— 20 mg/kg upwards. 
At 100 mg/kg, the drug-induced depression of total lipids 

IS*/? 1 * the * ffeCi obseryed W M* 300 mg/kg of clofibrate. 
Significant depression of lipid parameters was induced in 
the sendee* rat, in the dietary hyperltpidemic and in (he 
triton hyperhpidemzc rat. In the two last models clofibrate 
failed to affect lipid parameters at 300 mg/kg, 
The absence of pharmacological side effects indicates a 

sitar' from the ™ u * 

^inmenfassttng; HypolipidUmika / 2. TeiU Experiment 
XT' Unt i rsuchu ^8 yon Isopropyl.[4^(p^cklorbentoylU2^ 
l^oxy^methylhpropionsaureester (LP 278), einen xniuen 
hoclxmrksamen Hypolipiddmikum ' nemneU€n 



t Introduction 



Ss wurde Uber pharmakologische Untersuchungen Xber die' 
Wirksamkett ernes neuen p-chlorbenzoyl-substitulcrten Phen- 

oxyisobuttersSure-Derivat mit Upidsenkcnder Wlrkung be- 

nchtet, lwpropyl-l4'-(p-c!ilorbenz<rfl)-2-pte 

propxonat (LP 178; Procetofen; Lipanthyl*). 

Ineiner Dosls ab 15—20 mg/kg Kdrpergewicht senkt die 

Suostanz die Serum-Gesamtliptde und das Gcsamtcholeste- 

rtn bei der normaUn Ratte signifikant. 

Mil 100 mg/kg LP 178 erzialt man eine Senkung der Ge-' 

Mgtopid*, die das Zyveifache der nach Verabreichung von 

300 mg Clofibrat erreichten Senkung darsteUt. 

Bet der alien Ratte, bei der mit Fettdittt oder mit Triton 

behandelten Ratte senkt LF 178 den erhdhten Blutlipid- 

spiegel deutlich ab. Bei den zwei letzten Modellen blieb 

Clofibrat m einer Dosls von 300 mg/kg ohm Wtrkung. 

Das Pehlen pharmakologischer Nebeneffekte wird auf eine 

tf^i^mt 8tSCh€ ******* ** 

Die Ergebnisse erlauben den Schlufi, dafi LP 178 slch durch 

^JZff^^ Profil " n *"» bekanntenB^pt 
Upid&nikum Clofibrat unterscheideU 



^^JWdely accepted that there is a causal relationship 
Sr^!^ tC 5. pla5ma lj P id levds 0» development of 
coroS^? ^ wI?idl m tum leads t0 aD Increased 



The hypocholesteroJemic activity demonstrated in animals 
^ * uaatitaliv *y in recent long-term 

clinical studtcs [2). This clearly demonstrates the difficulty 

corona u — ™' 4V " UI lum iea °s w an increased t"^ In ^ fieId of ma i or metabolic disorder 

^oaary heart disease risk. Thus, it is considered therapeu- „ * ly ° tt ^ e bas,s of aon-patliological animal model studies.' 
ran2fc^ irable to 1ower b *P id within the normal Ho ^ver, for the purposes of developing structural require- 

ments for maximal antilipidemic activity, a preliminary 
screening program of alkyl- and aryl-carbonyl-a-phenoxy- 
prop iomc acids was undertaken [31, This project uncovered 
l^^S 0 ^ hypolipidemic' drug, isopropyl-[4 l -(> 
chlorobea2oyl).2.phenoxy]-propionate (LF 176; proceto^ 
fene; Upanthyl^)*). The present work describes the expe- 
nmcntal studies earned out on this compound. 

*) Manuf acturen Laboratoires Fournier Dijon, Chenove (France). 



onic^ 13 P 10 ^ th ® most widely used hypolipidemic 
its-Sr! Western worId * lts acce Ptonce was based upon 
1° reduce levc]8 of both cholesterol and trigly- 
&?? 0n its low toxicit y« However, more than a 
■B cHoical experience clearly indicates that the drug 
^ivM a hmited va lue in patients with increased light- 
" ^ ln °Pn>teins (LDL) fl]. 
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2. Antilrpidenric activity 
2.1. Methods 

Fasting (water ad libitum) male Swiss rats were administered 
the drug to be tested in an Arabic rubber suspension (396) by 
oral intubation. Control animals received the vehicle onJy. 
Blood samples war© withdrawn from the retro-orbital sinus into 
dry tubes, centrifuged and the serum evaluated for lipid para- 
meters. Total cholesterol was dosed colorimetricaJly according 
to Watson £4J, total serum lipids by the sulfo-phosphovanillm 
method [5] and phospholipids evaluated after 'mineralization 
according to Briggs [6J. The Kunkel-phenol test [7) was used 
to determine serum lipoproteins and an alcohol-other extraction 
procedure applied for quantitation of hepatic lipids. Electro- 
phoresis was carried out on cellogel. Student and Wilcoxon 
tests were used for statistical evaluation. 



T*blt li Hypolipidemic effect of LF 178 (total blood lipids)' in the normal rat 24 h after oral intubation. 



2.2. Antillpldenric investigations in the physiologically 
normal rat 

2JZJL Dose-effect relationship 

2.2.1.1. Method ^ 

The compounds to be tested were administered to the animal? 
(200 g body weight) 16 and 24 h after onset of fasting (u, u$i 
8 h). Blood samples were withdrawn for lipid analysis 24 h aftS© 
the first intubation (t 0 + 24 h). Groups of 10 animals were uait'4 
for each dose. . 

2J&.1.2. Resnlts 

As can be seen from Table 1, LF 178 significantly lowered * : 
total lipids when the dose administered was similar to or' 





Drug treated groups 
(lipids g/1) 


Control groups 
(lipids gfl) 


\ Dose 
(mg/lcB) 


t» 


U + 24 h 




U 


t„ + 24 h 


4 




5 


3.75 
sra » (XI 64 


3.12 
sm =» 0.123 
p<0.W 


— 0v63 


3.60 
sm » 0.121 


3.24 
' sm = 0.113 
p<0.05 


—036 


—027 


10 


3.58 
sra - 0.114 


3.17 
sra » 0.117 
p<0.025 


—0.41 


3.60 
sm - 0.121 


324 
sra - 0.U3 
p<0.05 


—036 


' —0^5 


15 


3.60 
sm - 0.121 


3.1S 
sm « 0.137 
p«aa 0.025 


—0.45 


3.60 
sm ~ 0.121 


3.24 
sm« 0.113 
p<0.05 


—0.36 


—0.09 


20 


3L90 
sm-0143 


297 
sm m 0.114 
p<0.0M 


—0.93 


3.60 
sm - 0.221 


324 • 
sm - 0.113 
P<0lO5 


-0.36 


-0.57 


50 


3.41 
sm - 0.133 


288 
sm « 0.155 

p<o.oa 


—0.53 


435 
sm - 0224 


4.57 
sm ■» a218 
NS 


+0.22 




100 


4.82 
sm » 0.160 


3.38 
sm - ai65 
p< 0.001 


—1.44 


4.13 
sm - 0213 


3.7Q 
sm = 0*204 
NS 


— 0.43 


—1.01 


300 


3.94 
sm - 0-143 


3.08 
sm -0.0118 
p< 0.001 


—0.86 


435 
sm - 0.224 


4.57 
sm - 0.218 
NS 


+022 


—1.08 l J 


Clof . 300 • 


3.61 
am -0.076 


2.9* 
sm « 0.066 
p< O.Q01> 


-0.6-a 


3.50 
sm - 0.063- 


330 
sm - 0.069 
p<0.05 


—020 


-0.47 4 



Table 2t Hypocfaolesterolemic effect of VP 178 in the normal rat 24 h after oral intobadon. 



Drug treated groups 
(cholesterol g/D 



Control groups 



"^1 

AftS 



Dose 
(mg/kg) 


u 


W + 24 h 


4, 


to 


U + 24h 


6 * . 




•5 


0.77 
sra — 0.023 


0.68 
sm — 0.029 
p<0.05 


— 0.09 


0.76 
sm -0.029 


0.82 
sm - 0.015 
NS 


•4-0.06 


. & 

— 5J 


10 


031 
sra - 0.0121 


0.73 
sm «=» 0.015 
P<0.05 


-O.03 


0.76 
sm « 0.029 


0.82 
sm — a 015 
NS 


+0X6 


—0.14 ?| 


15 


0.86 
sm « 0.028 


0.67 
sm «* 0.033 
p< 0*001 


-0.19 


0.76 
sm « 0,029 


0.82 
sm « 0.015 
NS 


+0.06 


—0.25 


20 


0.87 
sm » 0.035 


0.66 
sm - a037 

p<aooi 


-0.21 


0.76 
sm - 0.029 


• 0.82 
sm « a 01 5 
NS 


+0.06 


—0.27 ® 


" 50 


0.77 
sm « a 021 


0.61 
•am n 04)26 
P<0.001 


— ai6 


0.8L 
sm « 0.053 


0.8-* 
sm « 0.059 
NS 


+O.06 


—0.22 li 

/OKI 

— -^S 


100 


0.83 
sm - 0SB6 


. 0.61 
sm « 0.038 
p< 0,001 


— 0.22 


0.79 
sm » 050 


0.81 
sm - 0.048 
NS 


+G.02 


^24 J| 


300 


a 53 
sm - 0.023 


0.58 I 
sm » 0.017 
P<CL001 


—0.25 


o.8i 

sm - 0.053 


0.87 
sm-O.059 

NS 


+ao6 


— 0.3T3H 


Clof. 300 


a?3 1 

sm - 0.018 


0,56 
sm « 0.016 
P<Oi001 


—0.37 j 


0.87 
sm = 0.016 


0.87 
sm - 0.020 
NS 


a ao 


—0.37^8 
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iologicnlly 



I to the anitn?| 
fasting. (u % u 
lalysis 24 h z{ 
timals were o- 



cantjy lowered: 
i similar to or 



^exceeding 20 mg/kg. The effect is dose-related and levels 
^off at approximately 100-mg/kg. Depression of blood chol- 
esterol was highly significant in the 15 — 300 mg/kg dose 
^ge (Table 2) and the maximal effect obtained at 300 
&Qflcg was similar to that observed with clofibrate. 

Kinetic evaluation of hypolipidemic activity 
%&l£- Method 

tOO mg/kg of the drug was administered by oral intubation to 
lb© animals (280—300 g body weight) 24 h after onset of fasting 
(water ad libitum). Blood was withdrawn 2, 4, 7, 24, 31, 48 and 
72 h later, and the pooled serum from groups of 3 animals 
examined for lipids. Each group (3 rats/group) was only used 
once in order to avoid interfering factors (stress, diminished 
tlood volume, etc . .). 

%2X2* Results 

The results obtained are summarized in Fig. 1. Total lipids 
were maximally depressed 7 h after administration of the 
drug and returned to control levels within 48 h. The hypo- 
cholesteroleraic effect was more sustained and lasted for 
almost 46 h with a maximum 24 h after oral intubation 
of the drug. Maximal depression of cholesterol exceeded 
409*. 
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Table 3: AntiKpidemic effect (total blood lipids g/1) of LF 178 in the 
senescent rat. 






U 


• 1st week 


— — 

^no wcoJc 


3rd* week 


Control 


5.9 
sm » 0,92 
•) 


SJ 
sm - 0,97 
NS*) 


6.0 
sm » 1.04 
NS*) 


6.1 
sm » 0.85 
NS*) 


LF 178 
50 mg/kg 


4.9 

sm « 0.61 
NS») 


4.2 
sm » 0.41 
NS 


4.6 
sm — 0,51 
NS 


3.7 
sm « 0.36 
4 « 1.2 
. p<0.05 


LF 178 
100 mg/kg 


4.5 
sm ~ 0.36 
NS*) 


3.3 
sm « 0.16 
4 - 1.2 
p<0.01 


4.0 
sm — 0.46 
NS 


18 
sm •» 0,41 
NS 


*) Compared to control values. 






Sotest^roP^ 01 ^ 010 ^ CffCC * ° f LF m in tlw 5caesccnt 




u 


1st week 


2nd week 


3rd week 


Control 


1.45 
sm » 0.239 
•) 


1.45 
sm — 0,233 
NS*) 


1.37 
am - 0.231 
NS«) 


1.35 
sm » 0.202 
NS*) 


LF 178 
50 mg/Vg 


1.38 
sm «> 0.175 
NS*) 


1.06 
sm «= 0.122 
«<U2 
P<0.05 


142 
sin - 0.154 
A - 0.26 
p<0.05 


0.88 
sm — 0.134 
<i - 0.50. 
p<0.02 


LF 178 
100 mg/kg 


135 
sm « O201 
NS*) 


0.84 
sm « 0.052 
A - 0.51 
P<0.02 


0.97 
sm — 0,099 
NS 


1.06 
sm - 0.112 
NS 



*) Compared to control valuer 



—0.47 



— 0.14 



12 3d m is 60 h T2 

Eg. li Kinetic evaluation of tbe hypolipidemic effect of LF 178 In tho 

tit (100 mg/kg p.o.). Left ordinate: total lipids • • controls. 

0 o LF 178; right ordinate V B controls, D— a LF 178. 

23. Antillpidemic investigations in the physiologically 
hyperlipidemic rat (senescent rats) 
Z3X Method 

The animals used in this study were 24 months old rats. As 
can be seen from Table 3 and 4, these animals had significantly 
nigher total lipid and cholesterol values than had younger ani- 
Ai-^i J9 ; "^J 5 - The drug was administered (10 rats/dose) for 4 conse- 

M dtt ys a week for a period of 3 weeks. Blood was with- 

-0.15 m $5™: °n th / **Y ? oach week and the sera analysed 
individually for total lipids, cholesterol and lipoproteins. 

2.3.2. Resotts 

The results obtained are summarized in Tables 3, 4 and 5. 
Whereas 50 mg/kg per day failed to depress total lipids 
8tgnuicantly before the third week, twice that dose already 
depressed total lipids after 4 days of treatment 
Serum cholesterol was, however, significantly depressed at 
«>to dose levels after 4 days of treatment and this effect 
Jjjs apparently dose dependent 

n>e antiUpidemic effect was also reflected in the transient 
decrease in lipoproteins (optical density evaluation) after 
fl£^ 5 wce3c of treatment at the 100 mg/kg dose level 

•^^^^em^investigafions in the dietary 
fcjtt. Method 

' ■■"■2 1 - ai ! lrn ? 18 < 14 P 61 " group, 170 g body weight) were administer- 
^-'8rV MI(Iard hyperlipidemic diet (S.H.D.) for 4 weeks. 100 g 
?\<4&5fcT' ^.^ned: 38 g butler, 20 g casein, 2g cholesterol, 0.8 g 
* oI a*e> 7g of minerals, Ig vitamins, 0.2 g choline and 

O ifi. Nr. 5 "S^^^^^S'lFSf"^ (Drug Res.) 2*, Nr. 5 (1716) 



Table 5: Effect of LF 178 on lipoprotein levels in the senescent rat 
Results are expressed in optical density units. 




to 


1st week 


2nd week 


3rd week 


Control 


0.18 
sm - 0.054 


048 . 
sax — a 053 
NS*) 


0.19 
sm » 0.037 
NS*> 


047 . 
sm » 0.042 
NS*) 


LF 178 
50 mg/kg 


043 
sm« 0.032 
NS*) 


041 
sm - 0.017 
NS 


0.125 
sm« 0,025 
NS 


0.13 
sm «* 0.030 
NS 


LF 178 
100 mg/kg 


0.13 
sm « 0.014 
NS*) 


0.08 
sm « 0.005 
A =0.05 
p<0.01 


040 
sm — 0.017 
NS 


0.13 
sm « 0.017 
NS , 



*) Compared to control group 



—0.22 



-0.24 



).3l 



excipient dextrose, The first two weeks the animals were fed the 
diet only, the last two Weeks, the regimen was given conco- 
mitantly with the drug to be studied. Food consumption was 
carried out every day and weight control once a week. The 
fasting animals were decapitated 8 h after the last administra- 
tion, total serum lipids, serum cholesterol, serum turbidity and 
transaminases evaluated and gross pathology, organ weight 
and histopathological studies (liver, kidney, spleen, lungs, heart 
aoruc cross, thoracic aorta, abdominal aorta) carried out 

2.4.2. Results 

From Table 6 it can be seen that only LF 178 at 50 mg/kg 
significanfly depressed total lipids and serum cholesterol. 
The concomitant reduction in serum turbidity reflected the 
antilipidenoic effect of the drug. A six times higher dose of 
clofibrate C300 mg/kg) did not affect any of the lipid para- 
meters studied. 

Table 7 shows that the antilipidemic effect did not have an 
anorexic origin, food consumption being unchanged by the 
drug. A weak but significant elevation of SGPT was ob- 
served with both drugs. Organ examination did not reveal 
any drug induced anomality but the typical gain in liver 
weight well known with this class of drugs. 
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— - " yP ° tlpiaaniC ettcct ° f g "3 in tto di.Ury hypolipidemic ra. after W day, of tre atment. 

Turbidity 




Tabic 71 Effect of drug treatment On daily food consumption in g/group 




2.5. Antilfpidemic Investigations in friton-lreaied 
hypolipidemic rats 

2.5.1. Method 

ISft tt £ lJ £ <lW ^ used by <^«ttini [8], Fastine rats 
(200 g body weight) were made hypolipidemic 6 h X onlel 
of fasting by an i. v . in oction of a physioloirical saJinel«in«nn 
containiaa 4% of triton W.R. 1339. ThfiESg to b fSdSftS 

evaluated 18 h later. Oofibrate was inactive in this test Nico- 
2.52. Remits 

It can be Been from Table 8 that LF 178 had a hichlv 
slgnxficant antilipldemic effect at 100 and 300 mg/kL Whi 
reas tote! lipid, and lipoproteins were depreSed at tea 
doses dholesterol values were only reduced Scantly at 
SJSPfJ?" P00 mg/kg). Although nofZS? 
significant, the antilipidemio effect was apparent at the30 
mg/ig dose level. The reference compound Scofinfa* Lid) 
was less active than LF 178 (100 mg/tg). ^ ""^ 





Total 
lipids (g/l) 


Lipo- 
proteins 
(Kunkel 
phenol) 


Total 
cholesterol 
Cg/l) 


Control 
group 


9.1 
sm «• 0.63 


0.70 
sm « 0.159 


1.20 
sm = 0.074 


Nicotinic add — — 
SOU ms/kg 


6.6 
sm « 039 
P<0.01 


0.31 
5m «0.Q21 
P<0.01 


0.96 
sm *=» 0.049 
p<0.02 


UP 178 
3Gmg/frg 


7.8 
sm «= 0.81 
N5 


0.43 
Sm - 0,067 
NS 


1.22 
sm -a 0.081 
NS 


LF 178 
100 mg/kg 


5.4 
sm - 0.41 
P<0.01 


022 
sm m 0.042 
P<0.01 


1.06 
sm - 0.043 
NS 


LF 173 
300 mg/Jcg j 


5.2 
sra « 0^5 
P<0.0I 


0.19 
sm « 0,022 
P<0.01 


0.94 
sm — 0.040 
P<0.02 
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3. Investigation on side effects 
3X Methods 

Gastric tolerance of LF 178 and tt? 1« Af,^ ~ 
phenoxy carboxyKc'ac^ £2 £t£d "LitalfWt^ 
per group, 125^-135 g bodv wetehn Th« JU^T U ? 

luv^gadon on cardiovascular parameters was carted out to 

ctmty smoxed on an isolated ileum guinea pig preparation. 
3.2. Results 

No aii^inn^rnniatory effect could be observed with LF 178 
in the dose range studied (50—400 mft/k&Th* 
tog phenoxy-isobutyric addnp i«w • co F e ^°? d " 

A«aelm.-Fois*. (DnigRes.) 2«, Nr. 5 (197« 
GuiTietf et al. - Ptocttofeno 



9t> 



S< 



Big. 2t Antl : 
test (rat). : 
Q D40C « 



Dose 
(mg/kg) 



10 



20 



©006/007 



SOPT 
CU/l) 



59 
-3.4 



91 
a - 4.8 
p <0.001 



71 

' 5.1 NS 



112 
« 17.5 

p<aw 



JF 178 
rag/kg 



189 

» -4.5 



NS 



l - 5.8 



NS 



292 



NS 
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Table 9i Gastric tolerance. -f+++ profound and extended ulcera- 
tion; + + + isolated islets of profound ulceration; ++ extended bat 
superficial ulceration: + isolated superficial ulcerations; 0 no' ulcer 
observed. 




Animal 
code 


LF178 C300mg/ka) 


LF 153 (300mg/kg) 
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devoid of any ulcerogenic effect, the acid metabolite LF 
153 did induce significant lesions at 300 mgflkg. The cardio- 
vascular investigations did not reveal any effect either of 
LP 176\or of LF 153 CTable 10). 

It should be mentioned that the plasma peak concentration 
observed in these experiments (100—400 ^g/ml of LF 153) 

» a* teas* 10—40 times higher than the plasma steady state 

*"j \ 1 ' h — J* Ieve * of the acid metabolite observed in man after several 

* Anu-lnflammatory effect of LF 153 In tho carrageenin edema ^ tH3 ' 

nJL^^ , ^Sr 50me/Ice; ° ° 100 m ^ ■ — « 200ma^e; ™* 11 deariv shows that the drug did not interfere with 

u utw W . oxygen consumption under the conditions used. 

Table lOt C^ohemodynamic effects of LF 153 (sodium salt). 
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£ obTo .? 1: ^ flrect of Ly 178 on metabolic rate. Consumption or 





Control group 


Treated group 


A) Before treatment 


34.95 ml 
em - 1.36 


34.34 ml 
*m - 0.94 


B) After 10 days of 
treatment 


3631 ml 
sm - 0,75 


36.43 ml 
sm ~ 1.25 


B — A 


1.36 ml 
sm « 1.46 


2.09 - ml 
sm - 1.25 



No effect on animal behaviour (rat and mouse) or any 
sypmtoms related to an interaction with central or peri- 
pheral nervous system mechanisms could be recorded 
throughout the toxicity studies even with oral doses exceed- 
ing 3200 mg/kg. The compounds were devoid of effect in 
the specific test systems used. LF 153 (10 and 20 mg/kg 
i.v.) did neither affect the norepinephrine induced pressor 
effect in the anesthetized dog, nor relax the guinea pig 
ileum preparation in vitro (10"«— 10"* M). 

4. Discussion 

The results obtained throughout the antilipideroic studies 
clearly demonstrate that LF 178 is a potentially active hy- 
polipidemic agent. While being more active than clofibrate 
on total lipids in the normal rat, the anticholesterolemic 
potency was only similar to or slightly less than the re- 
ference compound (Table 1 and 2). 

It is reasonable to hypothesize that in man a true hypo- 
cholesterolemic agent would affect LDL more specifically 
than VLDL. This should be borne in mind when screen' 
ing for antilipidemic drugs in rats where LDL only play a 
minor part in lipid metabolism. The senescent rat was sup- 
posed to be a more relevant experimental approach to 
human hyperlipidemia. Plasma lipid levels are significantly 
higher in these animals. Although clofibrate was not studied 
in this model, LF 178 appeared to have potential hypo- 
cholesterolemic activity at 50 mg/kg (Table 4). At 100 mg/ 
Kg, however, the compound only brought about a transient 
decrease in cholesterol after 4 days of treatment. The de- 
pression of total lipids followed a similar pattern (Table 3) 
Some feed-back regulatory mechanims might well be operat- 
ing at the level of cholesterol metabolism when drug induc- 
ed depressions of circulating cholesterol levels are fast and 
well pronounced. A similar compensatory effect (return to 
physiological pretreatment levels) has been observed cur- 
rently in our laboratory when treating normal rats with 
antilipidemic agents for several weeks. This clearly focuses 



on the relevance of normal, non-pathological animals as a 
model when searching for new drugs in the field of human 
metabolic disease. A significant difference in potency hp 

Tr£**°? X * te ^ J* l 2* was . a PP arent * experiment 
earned out on the dietary hyperJipidemic rat 

While clofibrate was inacuve in this test, LF 178 depress*! 

i 0U J ^i Iip i^4!? d ?° taI ch °l estei 'ol at the 50 mg/kg do« 
level (Table 6). The increase in transaminase (SOVT) wat 
observed with both drugs and therefore not related to the 
antdipidemic effect. Long-term toxicity studies (6 months fa 
the rat) have shown that the transaminase levels (SGPTi 

r ? t ^ n u, t0 . n °^ ma L after 2 mooth * <* treatment. A glance 
at Table 7 clearly indicates that the hypolipidemic Effect 
was specific and not related to any change in food con 
sumption. Gross pathology and histo^pathological studies 
did not reveal any drag induced anomality. Significant liver ■ 
enlargement was, however, recorded. This is a well do- 
cumented side effect of hypolipidemic aryl-phenoxy-butyric 
acids in rodents [12]. 7 
The hepatomegaly which was rapidly reversible after with- 
drawal of the drug is probably species dependent because 
no such effect could be observed in the dog, even after 
2 years of treatment (toxicity studies). A further difference 
m pharmacological specificity between clofibrate and LP 
178 showed up in the triton treated rat Whereas clofibrate 
was devoid of activity under the conditions used, LF 178 
induced a significant decrease of all parameters studied 
Nicotinic acid used as reference compound, was less active 
than LF 178 Although the value of this model in selecting 
^M&\?£l tMt *s%* experimental data indicate Uu* 
LF 178 might behave differently from clofibrate in human 
disease with regard to potency and therapeutic specificity. 
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From U.E.R. des Sciences Pbarmaceutiques et Biologiques de Grenoble (France) 

Antilipidemic Drags 

*aTt3: On the synthesis of "C-radioIabelled XsopropyI-E4V(p.dilorobeiiz0yl).2.ph, 
By C Luu Due 



enoxy-2-methyQ-propionate (LF-178) 



Suiumary: Isopropyl-f^p-chlorobenzoyl^phenox^me- 
tJw%propionate (LF 178; procetofene; LipanthyV*) was 
labelled with »C The carbon atom of the ketone function 
was diosen for the study. ; w 

* ™ »J$ U £, P Z dttct has a tot<d s P eci fi € radioactivity of 
8.79 mCi/mM. Its structure was proved by NMR. 

Zusammenfassnng: AntlUpidamlka / 5. TeiU Vber die Her- 
894 



als Markwrungspositlon gewdhlt. • 

m%UmM fiS ltr, i^ll 3 ' der i^ngssubstanz betrug 8,79 
mCifmM, Ihrc Struktur wurde aurdi NMR bestatigt. 

Aranalm..For«3i. (Piu* Ro».> Nr. 5 (!?»> 
tuu Due - ProoelofttJt 
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2. Procedure 
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